graphene devices has a very weak temperature dependence, as shown in Figure S1 . Figure S1 . I-V curves at Dirac point of a pristine graphene device at T = 300 K and 4.5 K.
Chromium Functionalized Single Layer Graphene:
A moderate temperature dependence of conductance is observed for the chromium functionalized single-layer graphene devices. The zero bias conductance of a Cr functionalized graphene device as a function of temperature in different doping regimes is illustrated in Figure S2 and S3.
The conductance data is plotted as a function of T -1 and T -1/3 . XPS Charcaterization Data: X-ray photoelectron spectroscopy (XPS) characterization was carried out by using a Kratos AXIS ULTRA DLD XPS system equipped with an Al K monochromatic X-ray source and a 165-mm electron energy hemispherical analyzer.
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Vacuum pressure was kept below 3 × 10 -9 torr during the acquisition. The survey spectra were recorded using 270 Watts of X-ray power, 80 pass energy, and 0.5 eV step size.
The high-resolution scans were run using power of 300 watts, 20 pass energy and step size of 0.05 eV. A low-energy electron flood from a filament was used for charge neutralization. The high-resolution scans were run using power of 300 watts, 20 pass energy and step size of 0.05 eV. The sensitivity factors used for the calculation of the elemental compositions are 0.278 for C1s and 2.427 for Cr2p.
As discussed in the main text of the manuscript because of the very small dimensions of the micromechanically exfoliated single-layer graphene (SLG) flakes and the presence of
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additional graphitic flakes on the silicon substrates is unavoidable, CVD-grown SLG (4 mm x 4 mm, on Cu-substrate) was prepared for the XPS experiments.
We analyzed two different functionalized samples, prepared by Methods B and C (see experimental details in the manuscript) and we obtained C : Cr ratios of 32:1and 18:1, respectively. Figure S4 illustrates a survey spectrum and high-resolution spectrum of
Cr2p. 
